Human lymphocyte activation assay: an in vitro method for predictive immunotoxicity testing.
Preclinical immunotoxicity assessments may be performed during pharmaceutical drug development in order to identify potential cause for concern prior to use in the clinic. The in vivo T-dependent antibody response (TDAR) is widely used in this regard, given its sensitivity to known immunosuppressive compounds, but may be impractical early in drug development where quantities of test article are limited. The goal of the current work is to develop an in vitro human cell-based assay that is sensitive to immunosuppression, uses relatively small quantities of test article, and is simple to perform with moderate to high throughput. Ideally, this assay would require the cooperation of multiple cellular compartments to produce a response, similar to the TDAR. Although the Mishell-Dutton assay (in vitro mouse splenic sheep red blood cell response) has been used for this purpose, it shows considerable inter-laboratory variability, and rodent cells are used which leads to potential difficulty in translation of findings to humans. We have developed an assay that measures an influenza antigen-specific response using frozen-stored human peripheral blood mononuclear cells, which we have termed the human lymphocyte activation (HuLA) assay. The HuLA assay is sensitive to cyclosporine, dexamethasone, rapamycin, mycophenolic acid, and methotrexate at concentrations within their respective therapeutic ranges. Although proliferation is the primary endpoint, we demonstrate that flow cytometry approaches may be used to characterize the proliferating lymphocyte subsets. Flu antigen-specific proliferation in the HuLA assay primarily involves both CD4+ and CD8+ T-lymphocytes and B-lymphocytes, although other lymphocyte subsets also proliferate. In addition, flu-specific antibody-secreting cells can be measured in this assay by ELISPOT, a response that is also sensitive to known immunosuppressive compounds. The HuLA assay represents a relatively straightforward assay with the capability of detecting immune suppression in human cells and can be applied to compound ranking and immunotoxicity assessment.